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ABSTRACT (Limit to 1400 spaces, i.e., approximately 15 single-spaced typewritten lines)

On June 8, 2010 at 0948 hours, with Units 1 and 2 at 100% power, the Unit 1 120 VAC Vital Bus 1-
Il was lost during maintenance. Main Feedwater Recirculation Valve A opened and the Main
Feedwater Regulatmg Valves re-aligned. The resultant feedwater flow/steam flow mismatch
coincident with low steam generator (SG) water level on SG A, resulted in a reactor trip. Safety
Injection initiated due to loss of Vital Bus instrumentation and a momentary RCS cool down. The
reactor was placed in hot shutdown and the health and safety of the public were not affected. The
cause was inadvertent contact of a lead during Uninterruptible Power Supply (UPS) maintenance
due to'human error. Procedures and training will be revised to prevent recurrence. This report is
being submitted pursuant to 10CFR50.73¢a)(2)(iv)(A), automatic actuation of the reactor protection
system. Following the trip, a resistor-capacitor suppressor failed in the Control Room Nuclear
Instrument cabinet, resulting in a small fire. The fire was quickly extinguished. Therefore, this report
is also being submitted pursuant to 1T0CFR50.73(a)(2)(x).
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NARRATIVE

1.0 DESCRIPTION OF THE EVENT

1

On June 8, 2010 at 0948 hours, with Units 1 and 2 at 100% power, Unit 1 120 VAC
Vital Bus 1-11l [EIIS-EF-BU] was lost when the Uninterruptible Power Supply (UPS)
[EIIS-EF-UJX] VB 1A-2 static switch swapped from the inverter to the Regulating
Line Conditioner (RLC) [EIIS-EF-90] (the alternate AC source), which was tagged out
for on-going maintenance. The static switch from the inverter [EIIS-EF-ASU]
swapped to the RLC because a worker dropped a lead during the maintenance. As
a result, the Main Feedwater Pump Recirculation Valve A [EIIS-SJ-XCV] opened and
Main Feedwater Regulating Valves (MFRV) [ElIS-SJ-FCV] B and C aligned to
automatic-hold mode of operation. MFRV A, which also should have aligned to
automatic-hold mode, closed due to an equipment malfunction. With this reduction
in main feedwater flow, a Unit 1 automatic reactor trip occurred at 0949 hours due to
a feed flow/steam flow mismatch in conjunction with low steam generator (SG) [EIIS-
BA-SG] level.

Both Motor Driven Auxiliary Feedwater Pumps [EIIS-BA-P] and the Turbine Driven
Auxiliary Feedwater Pump automatically started, as expected.

At 0950 hours, Safety Injection (SI) [EIIS-BQ] initiated due to high steam flow in
conjunction with the low Reactor Coolant System (RCS) [EIIS-BA] average
temperature, The false indication of high steam flow signal, caused by the loss of
Vital Bus 1-lll instrumentation, satisfied the required logic for high steam flow for all
three steam lines. The loss of the Vital Bus also caused the loss of one channel of
RCS temperature input into the Sl logic. An additional low RCS temperature signal
completed the logic for SI. During the operation of the main steam dump valves, the
RCS momentarily cooled below the average no load temperature of 547°F and the Sl
setpoint for RCS temperature (543°F), completing the coincidence for the high steam
flow with low RCS average temperature automatic S| logic. The high steam flow with
RCS Tawe matrix also closed the Main Steam Trip Valves [EIIS-SB-TCV] and opened
the Refueling Water Storage Tank [EIIS-BE-TK] cross-tie valves. The Sl actuation
resulted in automatic start of Emergency Diesel Generators (EDG) [EIIS-EK-DG] #1
and #3; however, the EDGs were not required since off-site power remained
operable. The Component Cooling return trip valve [EIIS-CC-ISV] for Reactor
Cooling Pump (RCP) 1A also closed due to the loss of the Vital Bus and RCP 1A
[EIIS-AB-P] was procedurally secured.

In addition, numerous field inputs to the Plant Computer System (PCS) [EIIS-ID]
were lost and resulted in non-functionality of the Safety Parameter Display System
(SPDS) [ENIS-ID]. The PCS, Main Control Room (MCR) annunciators [EIIS-NA-ANN],
and sufficient MCR instrumentation remained functional to monitor critical safety
functions. ‘ :
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At approximately 1003 hours, the RCS cooled to a minimum temperature due to the
combination AFW flow and S| flow. AFW flow was reduced and S| was terminated.
At 1025 hours, the RCS recovered to normal temperatures with temperature contro!
established using the SG Power Operated Relief Valves (PORVs) [ElIS-BA-SG,RV].

At 1002 hours, the Pressurizer [ElIIS-AB-PZR] indicated 100% full and was confirmed
solid.. The Pressurizer PORV [EIIS-AB-PZR,RV] PCV-1455C cycled to limit RCS '
pressure. During this time, Pressurizer Relief Tank [EIIS-AB-PZR, TANK] level
increased from approximately 83% to 87% (~350 gallon increase). Charging pump
[ElIS-AB-P] 1B was secured and high head Sl flow to the RCS cold legs was

isolated. At 1016 hours, Chemical and Volume Control System [EIIS-CB] Letdown
flow was restored. At 1034 hours, a Pressunzer bubble was re-established. Unit 1
was stabilized at Hot Shutdown.

At 1200 hours, a non-emergency, four-hour and eight-hour notification was made to
the NRC pursuant to 10CFR 50.72(b)(2)(iv)(B), any event or condition that results in
actuation of the reactor protection system (RPS) when the reactor is critical, 10CFR
50.72(b)(2)(iv)(A) for ECCS discharge to RCS, 10CFR 50.72(b)(3)(iv)(A) for specified
system actuations of the EDG and AFW, and 10CFR 50.72(b)(3)(xiii) for loss of the
SPDS portion of the PCS.

This report is being submitted pursuant to 10 CFR 50.73(a)(2)(iv)(A), actuation of the
reactor protection system (RPS).

Subsequent to the trip, at 1121 hours, a resistor-capacitor (RC) suppressor in the
Unit 1 Channel Il Power Range Nuclear Instrumentation (PRNI) [EIIS-]G] cabinet,
located in the Main Control Room, failed and the resin encapsulating the RC
suppressor caught fire. An RC suppressor located approximately three inches above
also caught fire. The small fire was qwckly extinguished at 1124 hours with a hand
held fire extinguisher. The RC suppressor failure was not dlrectly associated with the
loss of the Unit 1 Vital Bus llI, but was attributed to the normally de-energized RC
suppressor which energized as a result of the trip. This RC suppressor is not
energized when the unit is greater than 23% power but energizes below this point.
Due to the location of the fire, this report is also belng submitted pursuant to
10CFR50.73(a)(2)(x).

After the initial RC suppressor failure, an odor was detected in a different Unit 1

PRNI cabinet and a second failed RC suppressor was discovered. There was no
indication of fire or smoke and the event terminated when the fuse opened.

2.0 SIGNIFICANT SAFETY CONSEQUENCES AND IMPLICATIONS

Operations response and procedure usage was appropriate. The operators properly
diagnosed the imminent nature of an Sl signal upon loss of the Vital Bus and
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3.0

transitioned through abnormal and emerg',en‘cy procedures appropriately. An
initial evaluation determined that although this event is considered complicated, with

'the initiation of the SI, cycling of the Reactor Coolant System Power Operated Relief

Valves, and partial loss of feedwater, the Conditional Core Damage Probability was
determined to be low.

The small fire was extinguished quickly, did not significantly hamper the operators,

~ nor threaten plant equipment. An initial evaluation concluded that given limited
-potential damaged targets due to proximity of the affected electrical cabinets, the

Conditional Core Damage Probability due to the fire event was low.

No Em‘érgenycy Plan entry criterion was met for either event. There were no radiation
releases due to these events. Therefore, the health and safety of the public were not
affected. ‘ '

CAUSE

The direct cause for the reactor trip was a feed flow/steam flow mismatch in
coincident with low S/G level on the S/G A. The loss of feedwater flow to the S/G A
occurred when Vital Bus 1-1ll was lost during maintenance activities on the 1A2 UPS
RLC. The vital bus de-energized when a lead that was being re-landed on the RLC

. Low Voltage card contacted an adjacent component. The inadvertent contact caused
~ the static switch to swap from the inverter to the RLC which was tagged out for

maintenance.

The root cause was identified as human error when workers dropped a lead during
performance of maintenance on the UPS. 'A knowledge deficiency on the operation .
of the UPS resulted in a lack of understanding of the potential consequences of the
evolution. Also, the procedure that implements operational risk assessments did not
require screening for this preventive maintenance activity. This activity has been
successfully performed 11 times on the station’s UPSs prior to this event.

The most probable cause of the RC suppressor failure was hardening.and cracking
of the epoxy insulation.due to aging resulting in circuit failure inside the suppressor.
These assemblies are original plant equipment and the failure of the capacitor -
allowed sufficient current to flow through the resistor, resulting in overheating the
surrounding epoxy to the point of ignition.

Causal evaluations were initiated for the é!osure of the MFRV A and the RCS
temperature decrease below the average noload temperature of 547°F. Results of
the cause evaluations will be documented in the corrective action program.
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4.0 IMMEDIATE CORRECTIVE ACTION(S)
When Unit 1 tripped due to loss of Vital AC Bus 1-lll, operators acted promptly to
place the plant in a safe, hot shutdown condition in accordance with emergency and
other operatlng procedures. : - ~

The small fire was extinguished quickly a-’nd the affected NI channel remained
renargized with no additional RPS actuations.

Interim actions were implemented to require additional management review for
maintenance associated with energized leads or around energized equipment.

5.0 ADDITIONAL CORRECTIVE ACTIONS

Causal evaluations were initiated to investigate the cause of the reactor trip and the
RC suppressor failure. RC suppressors in the Unit 1 NI cabinets were replaced prior
to exceeding hot shutdown. RC suppressors in the Unit 2 NI cabmets have also
been replaced.

Corrective actions from the cause evaluations for closure of the MFRV A and the
RCS temperature decrease will be implemented in accordance with the correctlve
action program

6.0 ACTIONS TO PREVENT RECURRENCE

Procedures will be revised to address the performance of operational risk
assessment for routine maintenance and to add cautions on grounding
consequences. Training programs will be revised to address the knowledge gap,
review this event in training sessions, and to address techniques for lifting and
landing leads.

Non-fire retardant RC suppressors in similar applications will be replaced with

qualified replacements. Preventive maintenance for RC suppressor will be
implemented.

7.0 SIMILAR EVENTS

There were no similar events associated with a reactor trip following a loss of the
Vital Bus. The specific mamtenance has been successfully performed many times
prior to this event.

A similar RC éuppressor failure occurred during Unit 2 reactor start-up following the
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- 2009 Fall Refueling Outage. The condition report that documented the failure lacked
sufficient detail. As a result, appropriate evaluations were not performed to address

causes and extent of condition.

8.0 MANUFACTURER/MODEL NUMBER

Westinghouse Electric Corporation, Component Part Number: PMR-2026/0.25+150

9.0 ADDITIONAL INFORMATION

Unit 2 was at 100% power and remained unaffected by the Unit 1 reactor trip. RC
suppressors in the Unit 2 NI cabinets were also replaced.

A
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